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A method of oxygen delignlftcatlon of pulp from lignoce)lu)otk material at medium concentration in two 
ddigniftcation ft obtained in uSsj the temperature in the 6m step It held below 90 *C, that the difference in temptafttie between the step* 
•• lower teen 20 *C. The pnaun in tee Ant step ii 4-10 ber end in Ac second step 2-5 bar, end the pressure In the Out step Is higher 
in the second step. Tbe oxygen addition id the tint step U high, 25*56 kg/ten pulp, that eiitftli le sdied only to the Am step for obtal 



high elkfiliniry in the pulp. 25-50 kg alkali per ton pulp. Tnc stay-time in the first step Is 10-30 mm and in the 



step 45-180 min. 
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OXYGEN DEL16NIFICAT10N OF LIGHOCELLULOS1C PULP IN TWO STEPS 

This invention relates to a method of oxygen dalignificetlon of ligno* 
celluloeic material at medium concentration, i.e. 8-16*. 

Since the introduction of oxygen dalignificetlon et medium pulp con- 
centration not much development work has been devoted to this process. 
Since chlorine freB bleaching and the closing of bleach plants have 
become a matter of currant interest, extended delignlf Ication , i.e. 
a further lowering of the kappa number, by means of oxygen has in- 
creasingly become more interesting. Extended dalignificetlon by oxygen 
in one or several stepc, however, can result in deteriorated pulp 
quality. Right conditions, however, con yield several advantages. 

It should be possible to maintain the yield of the pulp better than 
at extended cooking, i.e. cooking to lower kappa number. 

At a mult i- atop method it should be poaaible tn distribute the chem- 
icals between xho ctepe in order to obtein optimum conditions in 
every step. Even other conditions coulo then bti optimize a* 

The present invention relates to a method of extended oxygen delignl- 
ficatlon so that a lower kappa number is obtained without thereby 
deteriorating the properties of the pulp. By extended delignlf ication 
according to the invention, the total delignlf ication can amount to 
50-70* of the lignln content (kappa number) of unbleached pulp. The 
method is carried out at medium pulp concentration in two Subsequent 
steps. The characterizing features of the invention are apparent 
from the attached claims. 

The invention is described in greater detail in the following with 

reference to the accompanying Figure illustrating schematically 

an installation for carrying out the method according to the invention. 

At the installation shown, digested pulp at medium concentration, 
i.e. 8-16* , is pumped by a first pump 1 from brown pulp washing to 
oxygen delignif ication . A first mixer 2 is used for admixing oxygen 
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and alkali to the pulp. The pulp is thereafter fed into a first re- 
actor 3, in which the first delignificetion is carried out. The pulp 
is directed from there, possibly by e second pump 4. via a second 
mixer 5 for admixing steam and possibly additional oxygen to a second 
doctor 6 for the second delignificetion atop. After the aeoond re- 
actor 6 the pulp is fed to a blow tank 7 and from there to subsequent 
processing steps. 

The method, thus, implies that the delignificetion is carried out 
in two subsequent steps. In the first mixer 2 both a high alkali 
addition and e nigh oxygen addition ere made. This implies a charge 
of 25-50 kg alkali (NaOH) per ton pulp, preferably 25-35 kg/ton. 
This necessary elkali charge possibly can partially be obtained by 
a carry-over from the brown pulp washing. The charge in the mixer 
2 then can be reduced in a corresponding degree. The oxygen charge 
shell be 25-50 kg/ton pulp, preferebly 30-40 kg/t. 

The temperature of the pulo at the feed into the reactor 3 shell 

b*v w^Qf- or t 8ffirehly 75-SO°C, This implies that the reaction 

m>. ^^'^t' 1 : f>.(5 t\^£t*otax ^ cert otr idrriao out at cr.c temperature 
of the pulp when it comes from the brown pulp washing . Tha stay tine 
in reector 3 shell be reletively short, 10-30 min, preferably 15-25 
min. 



The pressure in the first reactor 3 shall be 4-10 bar. The high 
pressure, combined with the high alkalinity of the pulp and the high 
oxygen charge, results in a high dslignlf icstlon speed* At the eeme 

timet the speed for the cellulose degradation is held on a low level, 
due to the relatively low temperature end short staytisie. 

After the first delignificetion step in the firat reactor 3 the 
pulp is fed to the second delignification step in the second reactor 
6. Tne temperature in the second reactor 6 shall be above 90°C, 
i.e. higher than in the first reactor 3. The difference in temperature 
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however, shell be less than 20°C, preferably 10-15°C. For bringing 
ebout the required increase in temperature, steam is supplied to 
the second mixer 5. 

The pressure in the second reactor 6 shall be 2*5 bar and lower 
than In the firat reactor 3 The stay/time should be relatively Ions, 
45-190 min, preferably 60-120 min. 

The second da lignifi cation step foremost is a long extraction step 
where in relation to tho first step the increased temperature and 
the extended staytima yield extended delignificatlon. At temperat- 
ures above ft0°C, thus, good evtravtlon/leeching speed is obtained. 

Due to the fact that no additional alkali is charged in the second 
step , not oven for compensating for the consumption in the first 
step, the alkalinity of the pulp can be held relatively low in the 
second step. Hereby substantially cellulose degradation la avoided, 
in spito of high temperature and long stay time . 

In the second mixer 5 possibly e small amount of bxypf* can a *adati v ^ 
which can be up to 5 kg/ton pulp. The oxygen charge in the first 
step can thereby be completed in order to increase the partial press- 
ure of the oxygen. 

The stay-time in the second step is determined in relation to the 
temperature, in order to achieve optimum results, i.e. intended ex- 
tended oeiignif icetion without deterioration of the pulp properties. 
Higher temperature, thus, means shorter staytine. 



The invention, of course, is not restricted to the embodiment shown, 
but can be varied within the scope of the Invention idea. 
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Claims 



1. A method of oxygen delignificetion of pulp from lignocellulosic 
materiel at medium concentration in two steps, character- 
ized in that an extended delignificetion ie obtained in 
that the temperature in the first step is held below 90°C and in 

the second step ebove 90°C, that the difference in temperature between 
the steps is lower then 20°C, that the pressure in the first step 
is 4-10 bar and in the second step 2-5 bar, that the pressure in 
the first step is higher than in the second step, that the oxygen 
addition to the first step is high, £5-50 kg/ton pulp, thet alkali 
is added only to the first step for obtaining e high alkalinity in 
the pulp ( 25-50 kg elkali per ton pulp, end that the staytime in 
the first step is 10-30 min and in the second step 4S<*180 min. 

2. A method as defined in claim 1, charecterixed 

l n that the temperature increase between tne two oxygen steps 

is 10-15°C. 

characterized in timt the staytime of the 1 pulp 'in 
the first step is 15-25 min and in the second step 60-120 min. 



4. A method as defined in eny one of the preceding claims , 
characterized in that additional oxygen is charged 
in an amount of 0-5 kg/ton pulp to the second step- 
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